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§ tir^Bj^ic-f- z>ztlzX-> nihil & . 
[00 03] -T3r*>^ ffi*^»$a^fflfe B 9 »^f 
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[00 02] 

<7)b Lt^f (Sa ) ^SrfflV^fe^W^' 



30 



( 1 ) s S A ^7f 7^ (N) ffl^ ( 1 ) feil>'SA 
»#>f (N* ) ffl« ( I ) 3KfflK&(C£ 

(H. Melchior, F. J. Kahn, D.Maydan, D. B. Fraser, 
Appl . Phys. lett. , 21, 392, (1972) . , D. Maydan, 
H. Melchior, F. J. Kahn, Proc. IEEEE Conference on 
Display Devices, 166, (1972).) „ ^tl^WS^MM 

i±. mfammzw. ttz 2&commnm# ? ^xwicormz 

ftA £ If >- F A -y -f- L tz -fe y W\«|f. Ep Jp «fc o T gfilE 

-rxiErflj) s*"c%flBK»fc-r*j «§atf< 

& 'Hff8 tf£ -5 T iiFJf SrSPfftLT Mb b btH^IE?iJ 

x. n (n« ) ffite*6tfctt«aaam ( ami) t-w 

fBSr^^t 'J— S-frftfcV^a tOTftS, tif¥Bcom*{is 
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%blzM,t>ti&£ol l zzi>h7Xhcr>i& 
[0004] ifc. it0J;5 5rfi«^a^fflfe B H Wftt 

^ticSL (as) m&zn&fzwziz&r 1 mtx*tm 

orjyb^xh^^±§li:^jtA6(c(±, Jp^tcj; 9M?a 

*>4>sa-*n (n« ) -^immm^-tfzim^x-^ 
s/sttsatBias^i-^N (n* )^s A »ffiiEff$ 

yb7Xi o^T'^tli^v^ 

[000 5] $ fia«^MI#)i»ffljSfttf3PHi, 
T-3P»-f-^^tx^;^-i:^^^i; Lfz *) . m& 

[0006] *fM*0BWtt. JR«S01S¥^S*fJfflL 
^ Tc7)Sfi# ^ o T , #(c, SiaS:* 

ts&\ / Y&&mmizi>?z~>x%}£.Lfzx z £v— mtr^t. 
v—^f-Kiz x &i&&jjxmm<7)mm%&&tf-*jmx-fo 

[0007] 

Sa x-fo K)mi&TN* mx-foh Sa«n* WMm^^ 

SW- S i i: tc X -5 T±IE<7) 1 »^ tfc fc cot'ft S . 
[0008] -t^^fe. *5lBJ{i:, Wffif^Ma^JfiL 

IffitMW* 1 H - r S ix^ ^b b b?F^^T* -5 T . S^#Jfi-C 
7^?f7^A«MU ffiiHilIt*^7M 

vf - v ^ ffl ^ M-^-sjsfta^ftt m^mmx-'&x Lfz 
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ffl £ S-T 4 SBEfci&SJ L £ ^ T B# £ EMra^ ft 

ifctciojgjssiufe affirm & mron t -r & «^ 

ft, *«Bg«owaLV^«Wt=fl!i(f, fflBHTC 

IK^R t3RJ»Gttfi*£ SDX. 07ca^*^ JSS fe B B 

[00 09] 10 

c wmmtmmm ] ( y f y - ? /Wjtn 

F £^rtr t|tjlE3KS-&tt^ y ^-ffl^fi^iB^M^' F— 

feUt^^f'^A (Sa ) fflfcSU ^-tLiOtiS 
ft, f — «Wt(46 0-10 0*C£*S\rVt;&>r 

V^- -y 9 ( N * ) ffl^M-T 4 i o ^JBMia^Bll* 20 
ill, (MM^/7-/fi*fSI^/*^7 

flCfctf LT*£— Sr^fiUfa (71/- ^-14J2») ^W^ix 
[0010] ^cDN* ffi«JB"CHW3i5tJB»t3lSfi-&tt 

am-r s &s t: 4 -c^air ft # , t & 

[0011] i^«JBT«»*ffiBlrt-* i f: £. i OIH 
•y ?fflO"?;Hf- F * -f y-ft^a^F* 7 17-7J; MUr 

0 , as ( ^im ) mi t * 0 . n»i&*fi t 40 
ze>%&gjxm**<r)t& s A fflw^wa&gKS-^ 

[0012] 0 fcLT»6*ut&IStt«i**))»R 

ft fc ^iiN - ffltstffl^ L , ^ B B B 4H^«lBr*jJl^ 

ft COT' . St^ttSSa^jgHJil^s. t &«fc3E{W ft o 
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fc*»A»*> & flM jfiTi ± S a ffl «^T-y ^6 'J — Six 
ft. *^y-S*ufc389$K«Wi. 
£ Mtrtft ; ft . 

[0013] CcoJ: 3 tc, *^BJtcffioa^ B B B ^{4, 

WWttT#fflT*ft. JilT. *«W^StA*¥tm<^ 

s t t x us * #hb l*** t sai-r ft o 
[0014] ★iwHtcftv^aattJiitiHttflHiiiiiHB 

ft^-F^^«^«g-rftt{i. mfiMty 

telPJS:^LT^ B B B a^S:t)l|S-rft. -ecOH, «^ 

a^iafj-sa ( HRt 0 - 6 0 °c ) tr s a mx-h *). *ti 

X 0 mi ( -JKtC 6 0 - 1 0 0"C ) TN* ffiT*ft Sa 

fg^^t B B B {4 , ym^\tt i&jf^m 

mz^L<. no tn e «iAn (a®#f) i: 

STU^^-tt A e ^"-C § ft £Wc S < =Sr ft <£ a ^ffl^^r 
i5lti;^-fto 

[0015] ^B^^V^TffifflStlftTtfi^tt^y V 

(nmmemmtWtmz m-t ft Bf5HF«jiB<oww**rcft 

&M-Tft fc<0Tft*Uf V^WLffiffltTS ft^\ fe B B fflt0 

^^^K-^bt f0»[4* J: < -T ft a:* i: n y F 
5^FSr^SPi:-rftA:^fc(i. m^mmttzltZiilzM 

cD^y^ym&Znft^ffiWWz&tsiiCotiWtLi^ 

[0016] ifc, 

^-M B B B h LT{4, jl^fe B B ^*^^ffiffl$iXTV^ 

v ^fi^« B B B ^ffifflT-S ft ^yN^A F 
Sr^h-TftArfttfi:. nohne»iAn*'0. 15 

£Lb&^i ii^iiWJt § iiT ^ ft M B B B 
HffiR t> 0£ jBJK tTftffl-Tft ; t ^'T-§ ft . «i 

<s\ wgnmRfflwmmm < ec b > k 

ft iEWPS^M^tt £■ *-f ft ^ -y 9 tLXB 
7. E8. E44, TL-2 0 5, TL-213. TL 
-2 15 {y-)l?#m) s X^^^-y 9'Maat LX S 

2, S6 (^;F^tt^) 5ri:Oi><7)aW* L<ffiffl§ft 
ft^\ <Iix^^|lBS§^ft tOT1i^v> 0 
[0017] 4a:. *^5;lK-AyitL-C(l 4H=- 
ffijg^fc^^^Wt-ft^vSttlt^T^^T. * 
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5 

-^Vb coM-^J:bi± , B&3b~t& comm. b° •/ 
fc«fc9^3*i4. TffK3*rtV*4CB-l 5, S-8 
11, S-1 082, ZLI-4 572 O^tiM) 

%ze>i><Mmt L<imztL&i> s . ztibtzmfezti 

^y h^ffluti «tv\ #>f ^y 

Hi, HRC fe B B £ffMiri>^«^4^{4^ixtij 

fiifflK^ftfcRgSftf, 3£l^y7-^f 10 
-C£>-3-Ti>=fc<. fftt.tr, *6j^t*vraFJR*£-frtr* 

[0018] *«iO!£«31I^£ft*^£W£fflV^ 

7i;y^ f-Jt^yyyiR, ^/-^ai, x;i- 

^yv-tc^fLT 1 — 2^1-%) 8§JirtiUf J:^. 
[0019] *^njt^5 (3£l^/7Vfi^ 

co-atf^: 1 0 0H%fc Lt> ^K77-^3- 
1 0M%, fiiH«ft£ 9 0-9 7Si%i; U 
-f?fe B B ^LT^-f 5;H*-^>hJ0 . 3 — 1 OS* 

% b -t %> oiffit L< , 4 , ^S^-tt^e J -?-i,zn L 30 
T^S^gfi^iJO. 1-0. 2fii%gsJn-ri>^)^4 

fcfc*. tf-f^H*— ^r«#*0. 3fiM%J;0 

4-%^ tmwcommmm (*^5M?f7?ffl) £^ 

ifim i 0 ftAtt 36 s * < 3r T t * a . 40 
[00 20] ifcJH^y N7-y SrflJffl tfe*5MB<?5= 

[oo2i] ^t«^«idmfflfrfHitifc 
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mzi. o*f A-tS .Hi ( a ) 14, *«Hj§fc <fc y)fmz 

« ( 1 ) , ( 2 ) 8J:tf*<artfflfciaft3;ft.;fciS!J«« 
( 3 ) , ( 4 ) , S#?fflf^»L, ElfrWBBLfc 
ttV-TZMOmWm ( 5 ) , ( 6 ) A^flBRSfU 

( 7 ) , ( 8 ) tfSSSSfVO** . X^— if ( 7 ) , 
(8) comM±, -»t2-l OO/xmglttl., 
[ 0 0 2 2 ] 0 1 {4, *^HHtfi! o MfeZteM&mtS 

^)vcr^^mmik*^Ltim3mx'fo& , ±12^4- -5 
i(a) fc^s^tiiatc, a^i4. n* fflrt^mii 

i 0 » EI 1 ( b ) tosses J: o ^rttS^f*7 
N7-y^ »JRS OtfflHT ^4h?iM5R 

[0024] -e<oa, -te^Sr Sa fflfrM^SiaKtJW 

tii. ii (c) itz^tihXoiz, msmz. Hat 
e^f:®(4^ H 3 B ^t^«^tt^ y v-<o»3e ■ s«3tB 

n e £ n c **t Iff— 5c LT I ^4 i t CS^l V * 

ft. i<^K«««^*WFiWIIi, ESWfcJiN'ffl 

[0025] ^cof*. Hi (d) ^StLftioC a 
=FgmiMRJjM (atKfcSlCfrlftl) ^TfftcBiWIt 

^ yw-9b <r>^m)-> homm izm?t ztztb. 
\%mz£ r> Mi$^Tmmwzjf^mm?Mm%&^ 

^-^SA^fsm^M^t^ft-ti Sa ffl 



(5) 



3flttSL#»«±, HI (e) &£Zti&*otz. ffiinS^ 



m*z> j% ft mwmmirn z> tc ft . 

[ 0 0 2 6 ] MB aWRJBKC * ft £ <7>t* p. 

Sa -n* ffllE^ilBEiaLhtcJigR-r* k » flfflftSfutaii 

#<?m-&mt. mMmwLN* mzm\L~t& (mi 

v-^fci; 9*^*+<z>il*ft#7i&«iHl ( e ) *>6 
HI ( f ) ^R|ftrtt«i:*D, 

=t o st Qtt&m fc & ft Tu-i-ft^mmim^mimmt 
ft ; t t x o *ift # . *?tmcoM y £& iz 

f^fc^^eu— £:fxft [ii (g) ] , 

ii— Oft*. — Oi±. Sa ffl«JBt»^jRtCSW««jft 
(1kHz, 10-60Vrms) SrEpjp-f- 

4 £ i: •CfBSTS 4 ( ^HfitfBiH* ) o a 

SffifU Sr HBT ft fS£c9S#9fi£ * =Tt S * EtUn L 
Srtfis » «£sRj&*0 1(g) fc^Sftft J: 5 JSrifflBKMl 
icft£ SAffl^il ( i ) (Cj^S^LftN* 

ft aT^BfWtdnflR-fi - i: Tft 0 , Jfl»S*Ufe»4W) 



■fit 01 ( J ) coZolzft*). *ttfp$>nm&N&t 
ft fcSJ&Sr^^U -'l4Sr*-f ft S A fflfcfe^til 

ft. '««^EPJD • J»fa7/VMt(i. iVrm 

s cDi&nmmmx-m 1 ( s > t^^ft ± 5 



10 



20 



40 



^stDts^wsA mxcommim (mm) £01 
n ) ^ k SBft: § ^BfwtcflttB * ft i &X" § 

[0028] f£*Oft#§iA^fflS A ifoft£iS3imi, 

U m^EPSDtcJ: i 9'lffB^M*-Tft : e-K-Cft-5AiJ&\ 
J3Lhfc:iK*Ufc*«IH<?>*-&*li » -Hi. i: (iiTCft ft 9 

2lJ4 ^UIIi:^£t*| 1 «M» S A ffitiS^ 
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%\ / ilib%MX'h&» -eLT. S^cO 1 1& A ft iftfr 
^-/h^-^co^^B^liK-f-fti;. 

^jtWKJB b ^M^tfj 8 y ^ rsa±commum 

IPC § ft . * fc . *^BHO^W # 3i^ffl^B B B ^*^^ 

nyh7X htia< . 40 : i@JK<7)iSvin^b5Xb 

£f#ft i i; ft . 

[0029] ^mMizmoytmmmtfzim^mAiz^ 
iswfx b (gh) tffifflstiTusry 

^■77^nv^, ry^f y ^ bt>m t L < ffiffl § 
ft. *-0»t»Tt>, Mtt^'iryh^Jfy^* 

34 . ft ft i ^ H^HfciB t T mnfrm b Lfzt>cr> 
SJK§tiTffiffl$iift. ifc. 2fettfe*(i. iSfi^ 
Afe itA'^-f^^K-AVf <7)Wk&MzmMfo ft v ^{i 
[0030]i2li, JJELfcJ: -35*W3§tf> 

^«ffl^ft«^) T'ftfto *«W<oa^jRTJ4, 
<r>maZtt^-it^^thZbX\ SiftWiSOiMEfcSA - 

n* facias ( t s a - n * ) ^iRiKt. $^tcN* 

*T(±, *SH B H ^«^'2 7 3K^pi:+^HcigV\ 
14, teSMti^SiS-f Sa ffl^'^x-ftt-ft. 
[003 1 ] l^±OlB^^Jl»§ixft =t 3 fc. ( 

%b^< crymmzmm-f i ztwcs ft . 

[ 0 0 3 2 ] *l|BB^fi*^mt=ov^1iJ@. 
•f-ft t . *^fc^ o ( ftiHF* -y h V—9/teSt=m. 



mz i. h iBiBttuno r mwmm^A^^ f 'jffl-r ft ^ 

«# a^ffl^H^WW J ( #IBT 1 1-27382 
4 ) fcPi^^fLTV^fto 
[0033] 



(6) 

9 

itst^^-T, 03£iSWCK, Sa , N, 1 coral 

ffl) , N (^V^.y^ffi) tJitfl (^Jrffl) COPalOffl 

terns***-*-. MMty?- (T^fi^tt 

8&HrE./V— ) MPBAHBii, ^5X-*7f-y?ffi 10 

3 5 6. 4Kt*D, ^Vf -y ? -^ffifflteBW 
3 88. 8Kt*l>. 

[0034] M&mimit&m&WMTfo&T-t h >m 

V- (MPBAHB) /Sa Mf Si (S6) k Nffi 
-^/vSH ( E 4 8 ) /#>f V-^y h ( Z L I - 4 
5 7 2 )] &&&IZ%m&MWM2 , 
2-7i-^nb7x7y^0. 8wt%(ll%) 

v-y-Lfzum^m^mmmmm^-mi^iv < i to 

jSBJWffiJKftiB-? ML -fe^ff 10 + 0. 5 m , mffi 20 
Mil Oji/mX 1 Owm. fifitl OQJiTF. sKlM 5 H 

-Vmm (4W, 3 6 5 n m ) ^WSitt %>ZkX* ( W# 
>y h 9^ K-^y h ) / 

m. xvmkttmz^mm&MA ids 

c) {f3££fg& (pom) H^fci^ftxiSlHl 
Jff(WAXD)i!l^J:D ABB L fc . &&&<mdK&ts i- 30 

V«^WI±(i . H e - N e V— f-^Mt L TiS 

* h / A * - K T'SOSf h <! t Tf¥ fl L . 
[00351 M L/tifcfi'&ttiKfi* 77-MPBAH 

*HK) , ZEc^P«^M^rtt^V^>y^M 9 H B E4 8 (^/t- 
/ttM) iSit^-f — A'^hZL 1 -4572 

(^;P^|±ffi) £4. 8:76. 2:18. 1:0.9 

mM^m^^tzw^Mzmm^n^mm-i , 2 

-y7b^y-2-7x-;Vr-b>7i/y (TCIt 40 
S5D £ 0 . 8fiS%F— 7Lt. DScaOSfeit/PO 

HMK, ;Oi^Mf(«K-SA . Sa -N" ti 

iVN» - 1 (omm^m. ( k ) i±-Hx-?;fu 27s. 

0. 3 2 0. 2&J:t/33 7. STfoitz. 

[oo36]0i mmtfzm^mmco&m-mmm 
^itz^htzmaMxhh « ^iflJ3Lh<?5aBtcsA 



001100189 

1 0 

( 0 1 ( a ) ) . jfcfc:, mjrHR (4W, 3 6 5 n m ) S: 

M-&m£y°u-i-fr=Fmmz : $mLtz&£ s A wt^s 
& £ t *«d s c £ ± a x d m&p h m § tl . 

ftznmww&z^Lti (hi (c> > . 

[0037] ZcoiolzLX. (iftJHMw VV—9/ 

im^m^/tA =>>v h — j^y v ) =7m-£&iMWL 

iz. DSC fflfcte ilfPO M«^*^ & . 7N7 

-^^fiSc$tL?t*^OK-SA , Sa-N* 

N - - I cOffltegtiBa ( K ) it-tti^ti. 27 1. 0 „ 

3 2 3. 7*5J:t/3 3 7. 2 KT"I> D , M^^-^tfJE^ 

iaS*EHT'SAfflS:Mt, N* ffl<7)b°>yf-4%(i 

3 . 2 mX'h -> tz . * , a^-^ t ran mmmf±m 

(M%M&2 98. 308, 320 KT#^r 3 3.2 
9 . 1 2 V r m s ) l^l±03C#fl:^ ( fflWk 1 k H z ) 

^mmm^-if^z^mzmim L&ot^~&, z\<r> 

hmcfh (El (d) > . 

[0038] s^*«giv^3eKa«fflMi, epjds^*^ 

HiafiLhScSt^^U-SfiX: (MBfiiSK®, Hi 
(e ) ) . iJcfc. -fe;l^iS0fWfcSA«*N« ffl^^JK 
ULhfcJ«ft-rfti:*^iR<^?ffiJ!liiHl ( e ) *^H 

i(f) ^t^tt. ji^snfcatii^)»ai»R«3&»6 

ttmkit^tot&SA fflx*&miz*^v-zii.tz mi 
(s) ) . 

[00 39] 04 ti [MPBAHB/S6/E48/Z 
LI-4572. 4. 8/76. 2/18. 1/0. 9 
wt%] A^j££S^Ofi}g^®TO»t#£ 

- h ^mtm^xh h . i oiMti s a co^uw a a 

^ (04 (e)A><5,SA-*N* ffite^aKW±^3P» 

tio. mwim^tT-mmiz^kLtz (04coft*i 

1 0 Km i n - l T-^6 0 0ms. #iajSJg3 0 
Km i n" i X*$J2 0 Omsf. £tz^ V Y 7^ Mi$J 

4 0 : ltfco/;. Snii(cj;oT#A>^3®Bj« 

tjji^sifi t -ecos a s a ffl-e-gcSfc.* * u -zntz 
(04 (c) ) . &fz, m^Mz^mm^mwLtzm 

»tS5fKLfc (14(e)). 
[0040] 05J+3 38KHiUC<y^fflV^S-& 



(7) 

1 1 

8 y ft m^mx i> %mz* =e v - § titz t a 

[004 1 ] UUiCDilg*^ „ ( iftSH^ 

3:^ ^ U -IK: if iOWat^WffiKW # F £ 

& i f: Sr US L . 10 
[0042] 

^mfAiz. ^-j*-*vf hm^-vt uoAffli 

r >J ^ - F ij - F ^iEBJWo^^ O H vcoi. d 
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[HI ] *5MBfcJ: ")ft*3;h.& (ft^H^-y 

4 ^il-V-^V h ) H7E*&3R£«ffl 
Ufd«ll^$IBoftM^iTffl0£^0T-* 0 , ^ 

[03] lotwittifti oa^/v-/Mf 
[04] sytm&fctts 

[05 ] HJfi^Jl tfcttS 3 3 8K^L^^>-&ffl^ 



[02] 



100 
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(c) 



Eon 




W> 



Sa 



N* 



[03] 



UV PofymerKzable Liquid Crystal Monomer 
K 356.4 N 388.8 I 

Smectic-A LC: S6 (Merck Co., Ltd.) 
K 289.3 SA 3324 N 333.0 1 

3. *^y*etf^5&B 

Nematic LC: E48 (Merck Co., Ltd.) 
K 254.2 N 3602 1 

4. ^^^)V\^-n>\- 

Chiral Dopant: ZLM572 (Merck Co., Ltd.) 
Right-handed 
K 133.0 1 ^ 

CjftfOC^COO 

5. ftn&M&m 

Photoinitiator: 2,2-dlmethoxy-2-piienyl- 
acetophenone (TCI Co., Ltd.) 

O OCH. 

O^-cO 

OCH 3 
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100 



s 




-huting, 
10.0 K-mlrT 1 
2 . » I w tlng, 

30.0 K-mJrf 1 

1.0 K*mErf 1 
cooling, 
5-0 K-mlrf' 
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PROBLEM TO BE SOLVED: To provide a liquid 
crystal optical material showing a reversible 
optical switching memory function capable of heat 
mode writing to write information as a transparent 
state in a cloudy state utilizing a thermal 
electro-optical effect and erasing with a electric 
field effect, having a stable memory function in a 
wide tempera ture range including room 
temperature, making fast thermal writing possible 
with low output by laser beam and having high 
contrast . 

SOLUTION: A liquid crystal compound containing 
a photo polymer izable monomer, a low molecular 
weight liquid crystal with positive dielectric 
anisotropy and a chiral dopant and doped with a 
polymerization initiator and exhibiting a smectic 
A phase at the room temperature and a chiral 
nematic phase at higher temperature is injected in 
a homogeneously alignment-treated cell in an 
isotropic state. Subsequently it is cooled to 
result in a chiral nematic phase and photo 
polymerization is carried out in the chiral 
nematic state. The cloudy state formed by the 
subsequent cooling to a temperature in which the 
smectic phase is exhibited and the application of 
the electric field at the temperature is set to be 
the initial state of the liquid crystal optical 
material composed of a ternary composite system of 
a polymer network, the low molecular weight liquid 
crystal and the chiral dopant or a quaternary 
composite system with addition of a thermo 
sensitive pigment . 
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